/f 302‘7-&
D/S?? /5E?7
a8 OCD amatys of 2eus 1994 % Aatz

- p/‘e(.c.k/'kary refults —

® Oubline.
® Aesutis.
® Few J‘y.n‘emaﬁi: /'huefﬁya Yo ey .

5 S{/(%E Ml rro- /z‘)ro/PaC;arﬁ-_‘d»-_

& Extrapolatim of 4qh k (Freed tot)
SEructure Funetwns o {arge Q%

. Samma r7

.



B Zeus

. Fz - }_’:- aols " £ C_

Zz
0.5-675 A0 Rloleetion >8£cu.la/eo/ e ARO

wth £=3 «&?J/f CFf Rremersmao €€ 3(
fdaz/m».r.c (Fzéé 2% -» 4437/&:1‘)

B [orametrice 7/(2,6?2=719?el/7=z42'r(/-2)7-/’¢r;

e Yoo : P) = (i+yx)

o X3 = 7 ngc..fé“.) 2 Py = (1+eV% +)¥)
o Xyo = 2 {(af5)~(a/-.:a7}f : Pay = A4
e XST=2 KS -Js2Z

"W

L.; O.2 7 S€8 = O2 X (S —-uJ(eace)

MR50 "~
f
Mom . Susdele o/a’z(xi + z;):/ > (1 free pram.

W Jnpuat: us (715°) = o3 £ 0.o0F (Scac/scors )/

A Data : ZEUS MV QY - ANominal vertex

AEUSSL 9y - Sluftec! Vertex

28US (SRYY — T, Stade raocliédteor
NMe p,ol

[—3 _ Constrarn )4/}‘ ®. ﬁ«—;-é 7(:.0/
. Conctran, A o X Ll 5

-

. . @
1964 QCD Audlysrs — oatliche

I



~ |

&

B " (aws i°) calewlatinn wu MO
Piensrcma, Smitl, tou Locran, Pgs. Lottt B3v2(h995) 1y 3

Qo L ©)
‘cm-'-‘ - { ec;’ (?@ Cz,;) +
[y agj},a/gg] + @&

N Charm “Lhres hotol
Wiz Mis Q(t1-x)/2 > iz H

| | CMﬁQ‘c;&wf %Mcé_n‘w :
CJ(Z) Ql/ = e A Sy s

7 A
Ovalyteent wd, Awaclsdle oo
Lcpresincs %paézﬁéx 784

——

Coote A?— S Rremersma
@-e/;é‘af_'euz’ }ZAMCA-M / wekl Sreat tpoted /

I corporares o 2EwS BLD b liA o
Jrogranm(s)



-

= Da 72 S.et-s @

X tsn Xmas @ i/). ] 2&.2»: # PO".’% /
® Z&EUSAMV 6.3% 0% o.5 S5 Spoo /88
o 2EusSV | $5xew™T | 94xre"3 | L5 /5 23
A 26usisR | [x tw? | qxilo3 [ 8 /5 '3
¥ mcp,d | Bxw3 | of .75 | «@ |2x52 |

1o

Q' [C V]

(0

-; }
X %‘
n

X

| 1 I 7 1
-5 T w03 102 o~

A NHe QP >-¢/ GeV* (remove possible hugdsr Lwett -e/e:a‘-? )
o ConStrain yer af bk X
o ConsYrain (5{-—@/) o ,E*P_;;;d




W F ovs 2 for £l lowest 25 @F buns

69, /Lé

o i e
5_“0@

-—— —_———

RELLS PRELMIHArY

Fa

_ 02=35 r 2=45 :
G P _
O C -Ll L1 1ﬂl\ﬁ B

r r o 02=18 B
1= - SR C

B - _\ |- 11 1 -[
O - - ' - v\ -

Al \

1 - - L

r M Q2=45 - QZ2=60 B

L l L » l L
O L I"l | L1 1 1 |‘| | L1 1 Ll ‘l I 1

I o I C

- Y - t L N -

- A e 4 . f—
1 R - . L L

r Q2=120 - Q2=13C r Q2=200 r

PN SO N Y ST 0 N U T 00 IO P WU A IO OO0 T % O Lt b

O L \ L i \‘

= “ - — ‘~

- A - = .
1k - -

[ Q2=450 = [ Q2=1500
O_ILLJIJII L Covn o Lyg gy

-3 -2.5 -5 -5 ~2.5

“log(x)

'/ ,?Eus‘/UV9(/
O LEusSv gy
A 2E5USISRsY
¥ e

XZ/S‘&?@S;#S‘L‘) = 6’63/4103- 1%



4

lllllllllllll

A=0.0001

L Iil | II!

%X=0.00016

| 1 1 l el

X=01.00025

1 Il L 1 L . 1

X=0.0004

L 1 1 | 1 1

llT]llllIIll[lllll

llI'IIIIIII'IIIIIIII

X=0.,00102
1 L 1 j l 1 1
X=0.00632 {

X=0.00161
| . 1 f 1 1 |

X=0.01019

x=0.00253
| | | | 1 | i

X=0.01612

on
IIIII I1II|IIII TTT

-
bl

\

k]

1Y

: .

0.5

L L | L
X=0.02529

o o
n o O
!IIIlli]ilT]]i]

©
4=

R .
I]l
\ Y
.
AT
\ 0
¥ k)
1] \
Al
v R, .
—
|
' ; .
|f||||||1||]ll|lll1]l|||||Il|||lll|
"

O

[ ]

(=] TTTT
-

IilE" llll]llTlllllTI[I'l[IlITlIIIIIIIII

]

Qo
[xe]
.
D

10‘09(02)

® IEUsvigy
O ZELSSV gy
Qd Z2EUSISRgY
X AMC

X {etat@ syst) = 462 fvo®- 14



m Y 2 Clefinetion

Vi 5 (M AT
N Tetay

L2 AM=-1)2
/ ‘2 av )

Aatapointy oatacedr

2 Aormali 28 o 2342 aeters

o 2EUS(NV, SV, 15R) = 972.4 %
e (24,34, 37)

o NMC . Go GV = 923%
s 1R

o NMC . 28 Gol/ - 9dq
AV = 2.6 7 7 ?/

Y4 (s7a4 ) = 988 feol -1y = 2.4

U (star e Syst)

40

Dull = (model-data) [

Q/63/‘/067-—/<( = /¢

o F
20 E
10 b

including stotistics only

0—10

Ll Ez Ll I Ll “.»:-

-8

-6

-4

X/ndf 1683 [ 17

Mean -0.1021 0‘-_;,- Iy
Sigmg 1.405

8 10
pull

40:—

20 £
10 F

including stotistics

+ systematics

Y/ndf 1381 /] 12

Mean 0.4129E-01
Sigma 0.9756 T=1.0

=10

pull




n Sjt/s#ehaél-. Crror §timare [ preliu casry )

@/%ceé e data .47 ack Source o Jystemarie
Ctror cwol Fedp ‘He Fi£-

Shaded band= Stat. error
x=4. 107" and Q*= 7 GeV* Gluon Siqglet

T Electren Cinder 270 + C r » ’
2 tlectron fincer eff. - - .l —

I Boxcut X 28 o L |

4 Sexcut Y 28 o 5 5

T Ncegep 5 * -

S Ng Tow 3aD L . L

TRz om - L
=227 0 L

G jarex a2t =7 7S L - I
TDodertex 2 ow oy, =17/, L _

‘artox DLt — 75,400 L ® i
o Tom itoo o sterTy 30T e 0 -7 L -
s ene pepes Teme cown =D L
=R R Ty 30002 CC L

4 —zars ST e -2 -r-: - » = L.
S -—coramscoe -2, L e L

A omius sooie  SDSRCAL S350 2 L - L

7 o—amror sccle T /B/RTAL S350/~ - ® I

Y8 —eoene gecie F/3/RTAL S/ -300 - ® R \
G oegornt scoe S /3/RCAL /2D - } l‘ - ™
e o838 - L ® o 'y

2 Ngese - L * L

T AT L L
ZE froziva M 2 I L
i 0T s _ P -
5 o L I I B
PR o e I — - —
28 FmE osgeground x 2 L ° l -
29 P-F background x 05 5 . L
30 NMC (cll checks) + L I. L °
3 3 L I L
31 NMC (all cheeks) e e >

10 G 10 10

AxG (percent) AxX (percent)

B Ucld e petetbing clevidbine Selow (Qbove)
Che central Walue an quactrevure o

Geve the lower (upper) error Hancd



-

M Rrton distributions: | == | stet. error ba ,@

fit9448

20
,&w& — 17.5

15

P
PRy
rl

Q=7 Ggal?

12.5
10

7.5
Sheglt —> 5

T iTT[IIII!]IIIII!I]l:)!’"?‘,!'lll
e S

?&‘“ _— 3zg
g : ::::-.-;::-_
Seaget —

I”[

StRNe —>
(assumear’')

-Illlll 11 ||n|ﬂ_ .l llIIIII " l]lllll

1 — 107* 10° 1072 I
-
B XxZ&ax () &= +0.23 £ 0.o1(so¥) £ 0.02 (Syst)
X&) o ):'5?(- - ) 5} = 202y 2 0.02(5(3¢) t0.05 (syst)
N Howmenleen Stuny :
HEL = o555 (quarit) 4 o, ¢qys (9cows )




R Yy v x & QR%= A Gelb?

. 8&& Sand, statis¥ccal error

o Yallew %8ucd: Stat @ Syrsd <€iror

, Lot _(éaauz ) Aa(; P ﬁZ; ~ /(JZ} XS oY

25

ZEUS GLUON 1994 — preliminary

xG

225§\

4
-

12.5 F
10 |

75 b

25 |

28/ ~20% @ x = 3. 1075

xG at O’=7 GeV’

X=Y lo ~Y S'éﬂf
AEUS
NHC

fotal

77
/8 %

/%

/2 Y

@&



AT(A /UFEY )
(%]
A )
N O

N
O

17.5

15

12.5

10

7.5

2.5

NLO GLAP Fit

IilIIIII

T 7T v 117 1T 71 1 §7 [ rrrT T T 7 T T T T T T T 11T 1 FTr 1 T 17T 7T 01T
I [ [ | [ I f |

. 1993 GLUON

Lllllll 1 lllillll 1 | N T N

Q%=7Ge\?

1077 107" 1
X

A=Y Y Stat 2v%
2eus 22 %

MHE 33 %

total 42 Y

(- |



r3
20 Qel
- sz 5 Quo/

a

W Xe()

banol (bl AA/S.),
‘éa?_‘a( eror
el

edins)
2eus fqgv (7

5
X?{XJ 3




H1 1994

NLO QCD fi

full error




[ | COM‘MP{.S'O)? X 3@) wet# é’,XI_C'L‘”}? ,pd,;‘-fs

=
Ra)

(]
&3]

22.5

20

17.5

15

12.5

10

7.5

L

2.5

line ZEUS dash GRV94 dot CTEQ4M dashdot MRSE1

lIIIIIIIIIIIll!lllI1]Tl"l_]—l|]|[l['IIIIIII!I'I_I]IIIII
- .

Q-7 V%

2EUS
... ARVYY
e, CIERYM

]!ltlll 1 1 1!.1|l|] 1 1 IIlllll l L ]lIIlll

1o 10> 1072 107"




B Comporsen x3(x) welh ews:%g Pc/y[ 's

Y 2(x)
; iine ZEUS dash GRV94 dot CTEQ4M doshdot MRSR
F 0! Col?
- Y z ? =
6 ’ ‘
i 2EUS
X e QrUgYy
5 -
AN C7EQ Y/
i i MIRSCRY)
4 -
3 L
5 L
1 f—
O -IlIIIII 1 1 lllllll 1 1 lltllll L 1

107 107> 1072 10”




] Se)rsiz’-i'wi‘_y of X &) Zo :

~ (top) s (M:t) = ©. (0, 0,113, O //?
— (bottor) Strange = Ks x s€a

X§%)

25
22.5
20
17.5
15
12.5
10
7.5

A/g:: a./)'o.z)a.s

Q= 7 Gal/®

R

Ill]ll

ds = &2, 209

\'-\\\//ﬂ d; - 0.{’3 Ag/? N/oz,
‘\\\ )%:O.f(g

LILL I[1I[HII|IH

“||||'I J T||'|'|'Tl"[|il|ll|l :
J
K
[ ;
£
I
R ;

1 X

T
X
|
o
o~
e
~
-
)\
w

IIII]!III l

|l||l|]!|lll

|1|[]||1Ill[lll

Lo



[

M Dilferent PRIamMisatei for X2ty B

——— yg(x) - A 25(/—1) 7 K= t/és/fmcf’-/:
| fg:;{ s x?(y) = ( )*[/7’-7)’) - qéJ/Va&’-/y
X;(X) = () (/7& el 7’)-5!) er- ‘/52/‘/0&-/5

2EUS prelin z&az;
salid fit9 448 dashed 19451 dotted fit9452

Yﬁ(’x) QI _ ?“qﬁyl

20

- N
- )
B e
BT
15 Y Y
BN,
s

10




®

B Co;u/pa»-ifn o/ Mmassive vs masess /i-*

— FE = E*+ RS
Ls yrow /=3 evodutiom: Y = v83 /4t08- 14

. 5 ‘frnu 7/= 3,9, ¢ voluen ?[1:‘/?2/4{467-/4/

1 L L 1 L 1 J 1 L 1 1 i i L 1 I i L 1 1 1 L i e L

LILJ

?; 1.8

1.6
1.4

1.2

1

o
[+ JE—

rlllllll]!]ll!l!lll’ll'llll|
ITIlIlIllTll!ITIITl}II

V-’- .
Charm T - cdarm T
Chrochotd X=0.00025 L Ehrachelst X=0.0004

[}

a o
~ O
\

A P TP T N S TS WU TN G S VOV S H S SR AT A S T S

0.5 1 0 0.5 1

o
o N

.

o Ty

“iog(Q”)

B stsf error ,} - )(?_(y)) Xfo() 74‘41“ mMISIEve )Zof‘é[_-;j/

~m KOW), X TK) from mESCLSs ik (£ey)
€ Q% 760l

25 ;-
g 2 2. eVt TR ¢ z
{74 b 5 Q= 7 Gev
g“ 15 F W CEN
[ Massive >k oo WA eSS
10 | 3 'E'- .
- ) E
5 - C
C T B
0 F 0 E
J-LUJI_LLLLLLI.I.I-A _w‘l‘llllll.lj_ﬂzlllllll.ll ;lll]!lr B 5 vl covvud gl Ll
10 107 0T 1 10 1070 1072 g

X



@
] Qeumé.-m';é? Yo Charm MAss

M, < 1.3 GoV — XK'= ysg /qob-1v
/I!c = /Lr 4\-90 — X_L = E2 /‘/0&- /Y
by = 1.3 Gel/ K- ueg [qo8-rq

0.4 i
02 E X=0.00025 X=0.0004
0 : 1 L 1 I\ ! Il 1 1 1 l 1 1 1 1 : ] 1 L 1 I 1 L 1 1 | 'y 1 L 1
0 0.5 1 Q 0.5 1
“log(Q*)

solid fit9449 do%hed fit9450

f!]lli!]‘ﬂ'lll]lllllllllllIfl

X



W Comparison weth

Foham

cmharm

'XiEaS EC - P/ef@h‘f&‘t’(;ﬂh éy 7. Po&da)\_,

2ELS

S (199v)

® 2cus RS

:} Qco /preo/z.'eﬁ}u %

_ Pretmnary

o7 Q=7 GeV
0.6

0.5

0.4 |

0.3
0.2

0.1

0

0.8

07 QF = 25 GeV*

0.6
0.5
0.4
0.3
0.2
Q.1

|TII|IIIIII|]I[IT|

iy
o
&
y
o
b-
- F
o F
N
-
=]
-
-

cmhﬂﬂ'l‘l

cmharm

Stat error &

Syct. efrer @
Aws (0.005)@

Ame (o0.2)
EE @ = 12 CeV?
1 Jilllld L lI s baedsl 1
- -3 . -
10 10 10 10 1

X
9704111 11.22



| | Q_p@radés: (close o Ffwal )

o Jnelusin. ¢/ hewest AMMC data
) go, /20, 2eco, 2&s Gal.

o Jnclusion of MMc FA/RP (1)

s  JrClesi m of Bcons sz’) ;—;_°{

& Furtder st{e/na.%c'c Am%z’gavfc'dtf.

® Adew ﬁecddoi?u fo Prop29are

Systematic. €rrors
£ A F 5,00
4 742,64 )
jor dhy fumeline F o of Fle

74:/1‘:-:/ /.)arame%M: e.;:
PIfs, R, RS, R, -

-



M Sysfemabc error prapaqaf@

{/cuawn féecxta.z,'qq,e)

Arooteld Aelas 1
R XK'= 7 fC'P’S)'F--a—-)azfge"
HAata Tstat £

Q,/ .
F?ﬁ?ﬁ: FES (1 -2 %e4e)

-p= 74}‘ pazahm‘-errz /4’,) 5-’) T AR
- 4y {5 relateve 57::1. erro- ﬁu‘ Soarce L
—Sy= '5711‘ /aa;ameéer": qﬁ‘u—t‘ le ety of S,

8 NMrimer X* wrf./a Kuzp./m;7 s /c:rea/:
S¢ = © £4s, 45, 2 = ‘.{_}4

B Colelare full tHessin @ Yo

e—p —E&5 D

1 r
. >LIH N C
Ho= 8335 T | o7 oy
(Y
L 1

Ohe Coa Sdoco that:

t{o_oéa{ - M../

VPW MY e T



R = Stawdard epor Propagadin fo
duny F(p):

AF :{a_{ ot = DF /5t oF
y

TR
] Adua«‘fage :

_ M can ke calculoteo! todd MiwutT

- .b;jfa-fw %sfﬂ— Rre CHRrne 57

Q %eu) MItrex lwtersiruy Owof
Pt p leilarions .

— Caiy fo buclo! he covrelatimn, betiae.
Olatasets [.0} NMC ) : cefime oue

prometer S, o froo v asme Olataseds,
. Fast.

"B It Ao b checleest that Tl
Mo t-boo! gué/aa tde Suce (esabts ad

zf.(e Hewod more -e(aéara:‘e )0//.1241‘/
metiod



Y
| Ex-é/“apo(aﬁm cyz 4474 x StracYere
-{akc-ﬁcms' o (arge Q" B

T Y gud 4T%C, v~ 0T G?1'~qu4-él/z“

w Alm )
A - Scac ool z>e.l
— Bcors y BY QLS ¥ Gt
- NMC wl>/a q\-el/’—
_ CCcFR X
n ? Ag (1-x) " )
= Ag (/"X)7‘(/*fs + )% )| @ =
lew( AksX“f/ x)h‘. - 7 GeV ™
Yo, = A, X b (eax )7* 1

w esue Aokt geask sl - G 4508
Q% = 2r geV*®
® (M) = 0.18(1o0.005)

xt A r I'FE z2F

1 _ =
= 7T = emety, odxaldt T © 2
for eip Scqtde rumy (2% r*2 , 2 Heras wcdmw)

W Fuld 3adlysis of Syste watec Errors { g
a/¢ Cortelations mte dCcount

(2v iua&,ocua(uf Sources o/ Syst. errve
peeluoleal )




VC _ Straevwre jfunchoe vs

Q% = 1000 Gev?

Q' = 7 Gev?

!Iilllrl

[\Tl[l!]l

1|l.|_\|rlll|l

IITIIerI_.I]ITI|I[lIIIFIIIf[TIIIII!l

0.4

'

0.3

0.2

S
0
Fu

Jlllllllll A T Lo i !

|FII.TlflI[l|l|![l||f!Tl,l'l{I
! B -

L]
[N
[}
i
o
o
o
54
©
N
Q
+u
©
[&}]
o
(2 4]

Figure 6: The NC structure functions £y? (solid curve). Fi™ (4 exchange contribution. dashed
curve). F;¥ (dotted curve) and ¢ F5¥ (dashed-dotted curve) versins » for different values of (2.

16

LA TR e - s ——



nhowan &

L L= SLAC C = BCDMS & = NMC

(x1.5) |

“log{Q?)

Figure 2: The structure function £3” as function of @ for several high- r bins. multiplied by the
factors indicated. Not shown are data helow the cuts * =4 GeVZand W2 = 10 Ge\?. The
dotted curves correspond to the F, prediction including the contributions from ~7 interference
and Z exchange. The solid lines indicate the total error band. The dashed lines represent rhe
7 exchange contribution F;™.

y i gy T



Ll i

- Q¢ CxUrspe B37ine & 7 (2eus, 199y)

o [Qréi—ézar;y un:i‘r)

r X=0. !9

—__".T!v-s-vvnd!..-_‘{i'H*ff* *f*
'é&si..'s-é.z'séss

+ 2eus
e BcOnrs

o NHC



X=0.125

X=0.175

X=~0.225

X=0.275

Z 2.5 3
rc,og(OZJ

Figure 3: The structure function r#2V from CCFR as function of Q* fur several high-r bias,
multiplied by the factors indicated. Not shown are data helow the cuts Q% = 1 GeV2 44
B2 =10 GeVe The dotted curves correspond to the QCD fit described in the text: the solid
crves indicare the total errop band,

13



[ X=0.18  (x7.9)

X=0.223 (x %.2)

X=0.275 (x 2.8)

LA

X=0.35  (x 1.7}

T

g -

Figure 3: The reduced cross-section & [see text1 for e™p scattering at Hera energies (£, = 270,
E, = 820 GeV'). The bands represent the total error. The fived target £, data are converted
to 7 by applying a small correction for £;.



A
n
o
B
T
|
X
wh

+
7 v 47 )
@ Xr~O.5 ) 3.70 = ?/
ale’p)
b 0 = SLAC O=BCDMS @ = NMC ]

[ x=0.18 (x7.5)

X=0.725 {x 4.2}

X=0.275 (x 2.8)

IIII]T1

X=0.35 (x 1.7)
| x=0.45 (x1.2)
X=0.55 (x1.)

10 [x=085 (x1.2)

x=0.75 (x1.5)

X=0.85 (x2.0)

Fignre 9: The reduced cross-section & (see text) for et p scattering at Hera energies { E. = 27.5.
F, = 820 GeV'). The bands represent the total error. The fixed target F, data are converted
1o @ by applying a small correction for Fr.

19



R FZ—-gFi—Zr-Fg @

O Comparisom wod MRSA Oud CTEQ3IM
= Com;aml? Pof-/ Sefs cloes hot qve &
relipble estimate of 7l wncertainty.

o(e'p)

i 0= SIAC O =BCDMS  ® = NMC

[ x=0.18 (x 7.5)

X=0.225 (x 4.2)

X=0.275 (x 2.6)

LR |

X=0.35 {x 1.7}
 x=0.45 (x 1.2)
X=0.55 (x 1.1}

10 =x=065 (x1.2)

(x 1.5)

T T L]
>
]
o
~
;

This anclysis
------ MRSA
CTEQ3M

10

1a|og(Qz)

Figure 12: The reduced cross-section & (see text) for e*p scattering at Hera energies from the
present analysis {solid curves) compared to predictions based on the parton distributions from
MRSA (dashed curves} and CTEQ3M (dotted curves).

22

3



gumma }‘y
v

Tn the Likematce 13458 dhmﬁya;éaj
MO &Qcbh éwo Cind tom 9&'&@4 3 jaaa.’
deseriptem of e K 875

7 e t?ﬁm Oles A’e'éaﬁ;’n ed
Loy aorecl NAown To I ~ < 0”5
Wetk Sw aAccuracy of ~ 20/

The main cololitousl Sowrce of
Lmcortdm ¥y (~ t0) ¢ Olue o
Ady (#5) ~ o.c0¥,

7Ze QcL /areo&'afc&u oA A C s
Cousisden? wWitd e 2&Us NIFS,

Xvor QF~3./0 AT (5-5) ¢
° Liley) ~54

AT(eH)"C ~ 9%

from  QCD Getapolakom of 2>o.¢ /tx'-ea/ tat-
data + propagakon of Statd Syit. errors



